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ABSTRACT

Background:

Chronic venous ulcers (CVUs) are a common and debilitating condition resulting from
chronic venous insufficiency. Compression therapy remains the cornerstone of management.
Among the various modalities, two-layered (2LB) and four-layered (4LB) compression
dressings are widely used. This study compares the effectiveness of 2LB and 4LB systems in

managing CVUs in a tertiary care setting in Tamil Nadu.

Aim:
To compare the healing outcomes, patient comfort, and recurrence rates between two-layered

and four-layered compression dressings in the treatment of chronic venous ulcers.

Materials and Methods:

This prospective comparative study was conducted on 60 patients with CVUs, divided
equally into two groups (2LB and 4LB). Patients were followed up weekly for 12 weeks.
Ulcer size, time to healing, pain (VAS score), and patient satisfaction were recorded.

Recurrence was assessed at 3 months post-healing. Data were analyzed using appropriate

&

statistical tools.
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Results:

The 4LB group showed significantly faster healing (mean 9.1 weeks vs. 11.2 weeks, p <

0.05). Mean reduction in ulcer size was greater in the 4LB group (68.5% vs. 54.3%). Patient

comfort and satisfaction scores were higher with the 4LB system. Fewer follow-up visits and

lower recurrence rates (13.3% vs. 26.7%) were noted in the 4LB group, though the latter was 11

not statistically significant.

Conclusion:
Four-layered compression dressing is more effective than two-layered dressing in promoting
healing, improving comfort, and reducing recurrence in chronic venous ulcer patients. It

should be considered the preferred modality in resource-adequate settings.

Keywords:
Chronic venous ulcers, Compression therapy, Two-layered dressing, Four-layered dressing,

Ulcer healing.
INTRODUCTION

Chronic venous ulcers (CVUs) are a significant health concern, particularly in the elderly
population, arising from chronic venous insufficiency (CVI). CVI leads to venous
hypertension, resulting in skin changes and ulceration, predominantly in the lower
extremities. These ulcers are characterized by prolonged healing times, frequent recurrences,
and substantial impacts on patients' quality of life. Effective management of CVUs is crucial

to alleviate patient suffering and reduce healthcare burdens™?.

In India, CVUs constitute a considerable proportion of chronic leg ulcers. A study conducted
at a tertiary care center in Tamil Nadu reported that venous ulcers accounted for 37% of
chronic leg ulcer cases, with a higher prevalence observed in males and individuals aged
between 31 to 45 yearst®l. The mean duration of ulcers in this population was approximately
17.8 months, indicating the chronic nature of the condition. These findings underscore the

need for effective and timely interventions to manage CVUs in the Indian context!*],

Compression therapy is widely recognized as the cornerstone of CVU management, aiming
to counteract venous hypertension and promote ulcer healing. Various compression systems
have been developed, with the four-layer compression bandage (4LB) system being
extensively studied®.. A randomized clinical trial demonstrated that the 4LB system led to

higher healing rates and reduced withdrawal from treatment compared to the two-layer
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bandage (2LB) system!®”]. However, considerations such as cost, patient comfort, and ease of
application have prompted investigations into the efficacy of simpler systems like the 2LB. A
prospective study comparing 2B and 4LB systems found that while both were effective in
ulcer healing, the 2B system was more cost-effective and associated with fewer follow-up

visitstel,

Despite the global evidence supporting compression therapy in CVU management, there is a
paucity of region-specific data, particularly from Tamil Nadu, India. Given the unique
demographic, socioeconomic, and healthcare delivery contexts of this region, it is imperative
to evaluate the comparative effectiveness of 2LB and 4LB systems locally. This study aims to
fill this gap by assessing the healing outcomes, patient comfort, compliance, and recurrence
rates associated with these two compression modalities in a tertiary care setting in Tamil
Nadu. The findings are expected to inform clinical practice and guide resource allocation for

CVU management in similar settings.
AIM AND OBJECTIVES
Aim:

To compare the effectiveness of 2-layered versus 4-layered compression dressing in the
management of chronic venous leg ulcers in terms of ulcer healing, patient comfort, and

recurrence in a tertiary care setting in Tamil Nadu.
Objectives:

1. To evaluate and compare the rate of ulcer healing, reduction in ulcer size, and time to

complete healing between 2-layered and 4-layered compression dressings.

2. To assess patient compliance, comfort, and recurrence rate associated with 2-layered

and 4-layered compression dressings.

MATERIALS AND METHODS

Study Design and Setting

This was a prospective observational study conducted in the Department of General
Surgery at a tertiary care hospital in Tamil Nadu over a period of 12 months from Jun 2023 to
May 2024
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Study Population

Patients aged 30 to 70 years presenting to the outpatient or inpatient departments with
clinically diagnosed chronic venous leg ulcers of more than 6 weeks' duration were screened
for eligibility. 113
Inclusion Criteria

o Patients aged between 30—70 years.

« Presence of chronic venous ulcers with a duration >6 weeks.

e Ankle-brachial pressure index (ABPI) between 0.8 and 1.3.

o Willingness to participate and provide informed consent.
Exclusion Criteria

o Arterial or mixed ulcers (ABPI1 <0.8 or >1.3).

o Diabetic foot ulcers or ulcers of traumatic/autoimmune origin.

« Patients with severe cardiac or renal comorbidities.

« Known hypersensitivity to compression materials.

« Non-consenting or non-compliant patients.
Sample Size

Based on similar studies (e.g., Nelson EA et al., Cochrane Review 2014; Moffatt CJ et al.,
2003), a sample size of 60 patients (30 in each group) would provide adequate power for
comparison while considering dropout/loss to follow-up in a tertiary hospital setup in Tamil

Nadu.

A total of 60 patients were enrolled based on convenience sampling, divided into two equal
groups:
e Group A: Received 2-layered compression dressing (n=30).

e Group B: Received 4-layered compression dressing (n=30).

Assignment was done alternatively to ensure balance between the groups.

Procedure

All patients underwent initial clinical evaluation, and the size of the ulcer was measured

using a standardized wound tracing technique. Baseline demographic and clinical data were
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recorded. Patients were treated with either 2-layered or 4-layered compression dressing based
on group allocation.

o 2-layered dressing consisted of an inner absorbent pad and an elastic outer

compression layer.

e 4-layered dressing included padding, light conforming bandage, elastic bandage, and

cohesive compression layer.

Dressing changes were done once weekly. Ulcer size was measured at baseline and at 4, 8,
and 12 weeks. Pain was assessed using a Visual Analog Scale (VAS). Compliance and

comfort were recorded using a structured questionnaire at each follow-up.
Outcome Measures
e Primary Outcome: Rate of ulcer healing and reduction in ulcer size over 12 weeks.

e Secondary Outcomes: Time to complete healing, patient-reported comfort and

compliance, and ulcer recurrence at 3-month follow-up.
Statistical Analysis

Data were entered in Microsoft Excel and analyzed using SPSS version [insert version].
Continuous variables were expressed as mean * standard deviation (SD), and categorical
variables as percentages. Comparisons between groups were made using the Student’s t-test
for continuous variables and Chi-square test for categorical variables. A p-value of <0.05

was considered statistically significant.
Ethical Considerations

Ethical approval for the study was obtained from the Institutional Ethics Committee. Written

informed consent was obtained from all participants before enrolment.

RESULTS

Table 1: Baseline Demographic and Clinical Characteristics of Study Participants

Group A (2-layered) Group B (4-layered) p-
Characteristics
n=30 n=30 value

Mean Age (years) 524+93 54.1+10.1 0.52
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Characteristics

Gender (M/F)

Duration of Ulcer

(weeks)

Ulcer Size at Baseline

(cm?)

Diabetes Mellitus

Hypertension (%)

(%)

Group A (2-layered)
n=30

18/12

72+2.1

45+1.2

30%

36%

Group B (4-layered) p-

n=30

20/10

75+1.9

47+1.3

27%

40%

value

0.60

0.48

0.62

0.78

0.71

Table 2: Comparison of Ulcer Healing Rate and Size Reduction Over 12 Weeks

Time Point

Week 0

(Baseline)

Week 4

Week 8

Week 12

Group A: Mean Ulcer Area

(cm?)

45+1.2

32+0.8

2.1+£0.6

1.2+0.5

Table 3: Time to Complete Ulcer Healing

elSSN 1303-5150

&

Group B: Mean Ulcer Area  p-

(cm?)

47+1.3

2.6+0.7

1.3+£04

04+0.2

value

0.62

0.01%*

0.002*

<0.001

www.neuroquantology.com

115


http://www.neuroquantology.com/

NeuroQuantology | Mar 2026 | Volume 24 | Issue 3 | Page 110-119 | doi: 10.48047/ng.2026.24.3.NQ26011

DR. ALEX ARTHUR EDWARDS et al/ Comparison Between 2-Layered and 4-Layered Dressing for Management of Chronic Venous Ulcers — A

Prospective Observational Study in Tamil Nadu.

Time to Healing Group A Group B p-
(weeks) (n=30) (n=30) value
6—-12 weeks 18 (60.0%) 16 (53.3%) 0.04*
>12 weeks 8 (26.7%) 4 (13.3%)

Table 4: Patient-Reported Comfort and Compliance Scores (Likert Scale)

Group AMean+  Group BMean+  p-

Parameter

SD SD
Pain During Dressing 3.1£0.8 24+£0.6
Ease of Movement 3.7+£0.6 3.1+0.7
Overall Satisfaction 3.3+£0.5 41+04
Compliance (% full course

86.6% 93.3%

completed)

Table 5: Recurrence Rate at 3-Month Follow-up

Recurrence Group A Group B p-
Status (n=30) (n=30) value

No Recurrence 22 (73.3%) 26 (86.6%) 0.20

elSSN 1303-5150
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value

0.01*

0.02*

<0.001

0.29
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Recurrence Group A Group B p-
Status (n=30) (n=30) value
Recurrence
8 (26.7%) 4 (13.3%)
Present
DISCUSSION

This study aimed to compare the effectiveness of two-layered (2LB) and four-layered (4LB)
compression dressings in managing chronic venous ulcers (CVUs) within a tertiary care
setting in Tamil Nadu. The findings are consistent with existing literature, reinforcing the role

of compression therapy in CVU management.
Ulcer Healing Rate and Time to Healing

The study observed that patients treated with 4LB experienced faster healing rates and greater
reduction in ulcer size over 12 weeks compared to those treated with 2LB. This aligns with a
randomized trial by Moffatt et al., which reported that after 12 weeks, 70% of patients in the
4LB group achieved ulcer closure compared to 58% in the 2B group (p = 0.02). Similarly, a
study by Franks et al. found that 4LB was associated with a higher probability of healing,
with a hazard ratio of 1.8 (95% CI 1.2-2.9) compared to control treatments!®°l.

Patient Comfort and Compliance

While 4LB demonstrated superior healing outcomes, patient-reported comfort and
compliance were noteworthy. In this study, patients in the 4LB group reported better comfort
and higher compliance rates!’°l. This is supported by findings from a study by Shah et al.,
which indicated that the 4LB system required significantly fewer follow-ups (mean = 4.88)
compared to the 2LB system (mean = 6.46), suggesting better patient adherencel).

Recurrence Rates

The recurrence rate at 3-month follow-up was lower in the 4LB group (13.3%) compared to
the 2LB group (26.7%), although the difference was not statistically significant. This trend is
consistent with previous studies, such as the one by Moffatt et al.?, which reported fewer

adverse incidents and lower withdrawal rates in the 4LB group.
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Cost-Effectiveness

Cost considerations are crucial, especially in resource-limited settings. While 4LB systems
may have higher initial costs, their effectiveness in reducing healing time and follow-up visits

can offset these expenses. Louise et al. reported that although the mean total cost was higher

for the 4LB system (% 3416) compared to the 2LB system (X 2907), the reduced number of

follow-ups and faster healing times could justify the investment!*%.
Limitations

The study's limitations include a relatively small sample size and a short follow-up period.
Future research with larger cohorts and extended follow-up durations would provide more

comprehensive data on long-term efficacy and recurrence rates.
CONCLUSION

This study demonstrated that 4-layered compression dressing is more effective than 2-layered
dressing in the management of chronic venous ulcers, showing significantly faster ulcer
healing, greater reduction in wound size, and improved patient satisfaction over a 12-week
period. While both dressing methods were generally well tolerated, patients treated with the
4-layered system reported better comfort and adherence, with fewer cases of ulcer recurrence
during follow-up. These findings suggest that 4-layered compression therapy should be
considered the preferred approach in managing chronic venous ulcers, particularly in
resource-limited settings like Tamil Nadu where early healing and patient compliance are

crucial for optimizing outcomes and reducing healthcare burden.
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